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From ancient age to modem time, humans have been trying to use finer fibres to make 
fibrous products for various purposes and believing that finer fibres have better aesthetic 
qualities. So far, the commercial fibres have been reduced to microns in diameter, but it 
seems difficult to further reduce the fibre fineness to submicrons using conventional fibre-
making techniques. 
Electrospinning is a promising technique to produce continuous fibres with diameters on 
nanometre scales. This technique involves stretching a polymer fluid under a strong electric 
field into fine filaments, which are deposited randomly on the electrode collector forming a 
nonwoven nanofibre mat in most cases. Despite considerable efforts in exploring the 
applications of electro spun nanofibres in non-fibrous fields [1], very limited work has been 
conducted on using this material to process mechanically robust nanofibre yams [2, 3]. 
Here we report on fabrication of nanofibre yams using electrospun nonwoven strips, and 
the influences of processing parameters on the fibre morphology and tensile properties of the 
resultant yams. In the experiment, we used poly(vinylidene fluoride-co-hexafluoropropylene) 
(PVdF-HFP) as a .model polymer to produce nanofibre mats. The nanofibre mats were then 
cut into ribbon form and underwent twisting and stretching process to form uniform yams 
(Fig 1). 
It has been found that the processing parameters (e.g. twisting and stretching) influenced 
the nanofibre morphology and yam tensile properties. Twisting and stretching resulted in 
Nlightly reduced fibre diameter and improved fibre alignment (Fig 1). Twisting can increase 
yarn strength as well as strain at break; Stretching resulted in higher strength but reduced 
fitrllin at break. In addition, the stripe width had little effect on yam strength, but increased the 
yurn strain at break. It has also been found that when carbon nanotubes were placed into the 
yarns, the tensile properties can be improved considerably. 
Figure 1: SEM images of (a) PVdF-HFP nanofibre nonwoven, and (b) a nanofibre yam 
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Differential Scanning Calorimetry (DSC) , Dynamic Mechanical Thennal Analysis 
(DMTA), and wide angle X-ray scattering (WAXS) were used to analyses how the processing 
parameters influence the polymer morphology. The DSC curves showed the yam process 
slightly increased the polymer Tg. 
0.0 
Oi 
~ -0.5 --Nanofibre nonwoven 
:: -- Nanofibre yarn 
0 
-1.0 ;;::: 
.... 
C1l 
Q) 
-1.5 ::I: 
t£ 
:: 
-2.0 0 
"0 
E 
-2.5 ... Q) 
.c 
.... 
0 
-3.0 "0 
s:: 
w 
-3.5 
-50 o 50 100 150 200 
Temperature (C) 
Figure 2: DSC curves of PV dF -HFP nanofibre nonwoven and PV dF -HFP nanofibre yarn 
This method is feasible to produce a wide range of polymeric nanofibre yams, which 
can be knitted to fabricate a new class of fibre-based materials. In addition, novel continuous 
composite fibrils can be fabricated by twisting different polymeric nanofibres. 
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